Unusually short RNA sequences: design of a 13-mer RNA that selectively binds and recognizes theophylline.
RNA plays critical roles in numerous biological processes and constitutes valuable therapeutic targets. RNA is significant not only for its roles in transmitting the genetic code but also for its enzymatic functions in ribozymes and in peptide bond formation in ribosomes. Recent studies have shown that RNAs containing as few as 22 nucleotides can be key elements in cellular functions. This suggests the possibility of using short RNAs as regulatory elements. Here, we show that ligand recognition and selectivity by RNA molecules can occur with only the presence of a binding pocket and as few as six additional scaffolding nucleotides holding the binding pocket in place. A 13-mer RNA truncation of a 33-mer aptamer for theophylline preserves the ability to bind to theophylline and to discriminate against the structurally similar compound caffeine. The truncated aptamer retains nearly all of the same structural elements in its binding site as those present in the original aptamer. This is the first demonstration of selective ligand binding by a 13-mer RNA.